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B®g chol«r* i« a highly iafwBtieas di««a«e of sviBO trtiioh vas 
first r«port*d to haro afpoarod in tho Iftiitod i^ tos ia 18S5« It has 
hoeetmo a disotuio of groat Monanie ia^ ortaMo hooasso of its oxtroao]^  
iafootiei^  aatoro aad tho rooultiitg hl^  Bortali'^  tmrng saoooptiblo swiao* 
It is ostiaatod that ninoty par eont of tho total losses frcaa all saia* 
diseases is caused by hog oholora. tho early iavostigations which woro 
carried on for the purpose of doteraining tho otiologio agent iadieatod 
that an organism -mhieh was Isolated froa soaso field eases, now kaoaa as 
S. s«ip«itifor» «M responsible for this highly iafeotions disoaso* Later, 
howoTor, the real otiologio factor was found to be a filterable Tints* 
Following this disooTery, attempts were aade to produoe a proteotirs 
seroB in order to check the spread end to reduce the heavy losses caused 
by this disease* The prinoiples employed in producing a protectire aerun 
against rinderpest, a disease of cattle whioh is preralent in Kuropo and 
caused by a filterable Tiros, were applied to the production of anti-hog-
oholera senm. In 1906 the practical effioaoy of a»ti-hog-eholera serua 
for protection against this disease was fully established. Both the seroa 
and siKultaseous treatmat hare been successfully used up to the present 
tiae* Since iaproTed methods of produetion have been established under 
goToraaoat supenrisian, the qusJLity of both proteetiTo serua and Tirus has 
been standardised so as to produce reliable produets for iaaaaisation 
against hog cholera. PriTate laboratories whioh hare been established 
under goTomaent snperrisioa haTe insured in aTorags tiaes an adequate 
supply of potest produots at a roasonabls eost« waking it •oonomieally 
pMsiblo to roiuoo the IOSSM tram this disoeso omtsidorahly* 
loeoittly may iaEtrsstigstioas here hoMi mde on rtarimig phuM 
of idtis pr^ l«s «&d h«w« Kippliod vm with aneh iBfonaation, both of 
praetieal and soientlfic Talue. Farther studies are seoessary to increase 
our kaovledge of the physioaX and ohwiieal properites of this virus« and 
pertiealarly et this tiae to teTslop an offioieat sad laore eoonosde asthod 
of preteetiffis against this disease* With these objeets in nind studies 
were oondaoted aader oarefally eontrolled oonditi^ s ia order to oontribate 
te the solatia of the i^ mos of this problra n^ ieh are still not well 
vmderstood* 
rtss I. FiMSHABiLirr OP Hoa eaoLBM TiiBs AS AFrmmi 
wr mmnosss i<m coi^EfntAfiov 
Qe Salnmi&itK Msd Dnvet (6) d«Boaitr*t«d that th« tra« «i»M of 
hog eI»ior« is s flltorsblo -rinui* fhoir oiq^ iaKitsl fii^ iags nsrs 
•(mfinasd by Satyrs (10) end otitor norlsors ia foropo* koA by ^ rs«t» Bolt«n 
a&i Uoftryio (?) ia this omorlafy* Lstor* Khwrs (16) iasladsd hog oholors 
in his elssslfiestioa of disossos osussdi by filtorsbls TIruses* 
Xa the studies mde by investigators oa the properties of hog 
ol^ lera •irus* the staz^ Uurd laboratory filters sueh ss Berkfeldi^  
Smdler aad C^ oftierlaad wsre used* ZAter« special filters vers eoostraeted 
ia n at^ nai^  to seoare ffioe #iieh wtm oa{w.ble of retaiaiag the •!»»• 
firwBsr (14«16,16) aM Msdd (8S) la their s^ dies cm baoterial filters az^  
filterable Tiruses contributed ntoh to our knowledge of filters, filter 
e<»8truoti<aa aad the pl^ ieal properties of oertaia Tiruses* 
the filterabili^  of a satetsaee is 4topeadeat oa the sise of the 
partielee iaeosrperated la the Mdiim to be filtered ia relatioa to tiw 
sise of the pores of the SMnibrsM* and the eleotrie eharge of beth the 
Bffiebreae md aedioa^  as well as the •iseosity of the Mdioa* The 
relatioa betmHsa filterable xtedia aad filter «n3»naes has be«i stDB»rised 
ia the aost eoaoise tcuA ooqilete aaimer Atehaaaa nd Falaer (6) i^ o 
statst* "The faetors ifeieh deteraiae iriiether a aatesdal id.ll pass throa|^  
a gii^  ara tha aisa of tha partlelaa* thair alaetrle eharga 
vith rafax^ &aa to that of tha a»ari>raBa aadl tha daforaabllity of tha 
partiola. In tha lattar oasa {*han dafonaabla partlolas such M liquids 
of variouta dagraaa of Tiaooaity ara imrelvad) praaaura bae<MMs aaothar 
ooatrolliBg factor* 
Tha ralati<« of tha ohar^  ea a aafldnraaa (Itorkfald filtar) aai 
tha flltarability of tlia Tiruaaa haa baan raoantly poiati^ o«t \iy Krmamr 
(1927) and Alaxaadar (1927). varying tha eharga on tha fllt«r* 
•iruaaa praTioualy conaidarad flltarabla imjf baooaa aoBi>filtarabla and 
Tioa Tarsa. This oooas about from tha faot that a particle ssaller than 
tha poraa nay ztot paaa throaf^  a Mogtbraxia of oppoaita eharga, but ia 
hald by alaatrioal attraatioa* Aaataaa that tha iaoaleotrio point of a 
Braabraoa ia at • 6»0 and that of tha tiroa aiioaa fwrtiolaa ara 
anallar thaa tha por««« at p5 • 8.O. At a pE < S both sniJ>rana and 
Tirus will ba positively charged and at pB > 8 both will be negatira, 
henoa the -riraa will filter throaf^ * SowoTar, at a pB batman 6 and 8 
tiM anid^ rane will be nagatiTaly ehargad and the Tinia poaitiTaly 
ohar^  ^and hanaa my ba mtainad*" 
Sogae of tlM inreatigatora i^ o auLda earaful atadiea of filtara 
ware able to olaasify th«i aooording to thair alaatrie eharga. Olitaky 
and Boas (24) classified various types of Berkfald and Chaabarland 
filtera aa negatively charged, flia eharpi of filtara ean eaaily be 
deBaonstarated by filtering certain colloidal suspensions possessing 
either alectro-poaitiTa or alaatro-nagatiTa aolw ioaa. ordinary 
ailiaaoaa filters being nei^ tivaly charged alll allow a solutl<m of Congo 
red *hich h** xtegAtively charged oolor ime to pew through the filter 
pares» nhile ft «ol«ti«B: of Tiotorie blue vhiek peseesees peel timely 
ehar^ ed l«u vill be reteiaed* Ereaer devleed ft poeltiTely eh«rsed 
filter oonatrueted of ealoiua salphate* oaloian omrbonete and aagjiesiaa 
oxido. 
Aaoiig the early imreetigatore «fao eoadueted filtration 
ezperifients with hog eholere Tiros vere Dorset ftiid his ftsswifttM# 
Satyrfta Qstertftg (SS) sad ]isClisteek« Boxm^ er and Siffer (20)« Fltrft* 
filtrftti«a defiaed by Zinsser and $uag (28) «s filtirstion thrmt^  graded 
eollodioa aonibyvaes sad defined by Beehhold (2) fts filtrftti<m throa^  
jelly filters was used la hog oholera studiea by Mayer (21)« Ton Bate^  
(S) and Roderick asd Sohalk (28)« More recently Kerokaap (11) carried 
out InTcetigationa on hog oholera virus using silieeous filters as sell 
as graded collodion aembrazMs. 
In these earlier T»porta of the studies itade on hog oholora 
Tiras there was TO report on the possible effeet a ahange in hydrogen iea 
oaxsentratioa of hog oholera Tims night have en its fllterability* For 
this study the silieeous filters were selected beoause of their 
uniformity* Seivral speoial filters trare also oonstrueted in an attwapt 
to secure mm which would be imperaeablo to the Tirus of hog oholera* 
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tbi* first f«rlGa« problcs n^ aiolt preaentell Itsolf tn 
stadlM mw ft mtms of aeearaitoly d«tor»liilBg tho l^ Nhrogm lea 
eo&eontrfttloa la blologie fluids* saeh «8 blood ••mm imd tissuo extrao'^  
f^ ieh *r« the aost ooBTWOiioat «nd roliablo sooroos of hog eholorft viruft* 
Tho falxthydrono swftMronKits ftre natttrlftlljr ftffooted oxlditlag «id 
re^ ieing mbstaaeos rMultisig ia drifting poteatlftls and irareliftblo r«salts. 
h;fdre^ & oloetrode mm tovmiS. to bo jwisoaod roftdily by ths protoia 
oonstituMPits of tho blood sorua. so eould iu>t bo used for this porposo* Tho 
use of tho glftss oloetrodo soosod to offor the tmly possibilities for 
this particular purpose. Korridge (12«15) in hor early work on the glass 
elootrode poiated oat its advantftges. MaoXaaM aad Bole {17*18«19}«> 
Mrsky and (22)» Broim (4) as well as Aiwoa and lB.n(ky (l), 
demonstrated the ralue of the glass eleetrode in the fields of biology 
aad ohesistry* 
INifore the developmnt of oleotroa tubes* eleotroneters were 
used as sail iastroneats* e^ great stmsiti-rity of i^ e eleotroneters was 
•ssmitial iMoaose of the hi^  resistanee of the glass nenbraaes* This 
neoessitated exptmsiTo equipaent and elaborate shieldiag for proper 
operati«i* An eleotroa tube potentioswter seened to be the desirable 
type for this purpose* A simple* iaexpensiTo eleotron tube poteatioseter 
which coald be used with a glass electrode was made. The wiring diagram 
was that of Harris^  (9) Modified to use aa iaexpeasiTe eleotroa tube 
which could be obtained readily. The details of construction are 
dssoribed ^  Ooodliae et al (S) iaoludiag the type of glass elootrode 
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uaed ia thM* •Isetrod** ver* •tamdardlsed vith Imffw 
•olutieat of lasava hf&r^ &^a. ios odBoentratiaiif «a d*t9niiii«d hy th« 
d^rogWB •leotrod*. Tha hydrogva i<m oone(»tr«tim of tho sonm Tiros 
or tissno oxtraots eoald dotoraiaod aoeurately «ad ^ iekly. 
1%o filtors coloetod for this ato^  war* thoroo^ ly oloaasod by 
passing approxisatoly a liter of distilled vater through theat before they 
were tes^ d* Issides the air test« they ware test«id with suspwssioBs of 
either Brucella abortus or Serratia Msreesens irtiioh wars Bade ia 
physiologic saline solution fn» cultures approxiaately 36 hours old. Thia 
preeaution seraed neeessary to avoid the use of filters Iwriag ii^ erfeetioas* 
se-reral of whioh pzxnred to be defeetiTs* The filters were elesaed Vy 
reversiag aad pusing a liter of distilled water through thes. The filters 
and filter flasks ware placed in an Arnold steriliser for oae hour. Ihea 
partially cooled the stopper end terainals of the rubber tubing ware 
sraled with paraffia* A filter flask eeatalaiaf eottosi, ti^tly fitted 
with a rubber stopper haviag suitable oatletSf was sterilised for iSM 
r^pose of adadttiag «Qtly sterile air the vaomai ia the filter flask 
was released* This aait was e<nmeeted with rubber tubiag Iwtweea tto 
Taouoa poap aad the filWr flask* After the filtratioa was e^ p^leted tlM 
filters were again tested with baeterial cultures to test their efficiency. 
The «EperiaeBi»l aaiaals wsre plaeed la segi^ gated oaits where 
aool^ teotal iafeotiea was higjhly iaprobable* These oaits ooasisted of 
indiridual portable houses six feet s^ are* the floors of whioh ware 
oonstruoted of oo£M>rete* 1%e eoaerete Mcteaded ap tiie side walls for 
se-vea iaehas above the fleer le<««l, so ooastrueted that tiM draiaage mm 
directed into a small aetal container outside of the house. Three sides 
of the ^ oses were ooastroeted of tightly aat^ »d lamber* The froat was 
9f meliA eoB«tra«ti«B to a hel^ t of two and OBO->half foat abev* tlw 
floor* A door aaapondad Aroa tho top by hingos providod ado^ ato 
vwstilatioa* It 'vas found neoessary to aso a '•oodoa fraoo eonstruotod of 
throo iseh strips of wood plaeed at intorrals of four inehes* suspended from 
 ^top of the opening in order to prerent the ezperiiaratal enimls fr^ i 
eliding out through the door, fhese units eould be easily cleaned and 
o^roughly dlsinfeeted. They proved very satisfaetery ia this nork as it 
«8s possible f^  the attendant to oare for the animls and tales teaperalstrw 
wil^ eut entering tdte house* Metal oages vere also used as isolati<m units 
for the experiaeatal aaloals. These oonsisted of voren vire oages five feet 
si^ pmre and three feet in hei^ t* with roBOvable wood«i floors and solid aetal 
to^ « A base support of solid »etal se'ran inches hi^  reinforoed the wovs» 
wire sides and doers. The two doors when open aiade it possible to res»iw the 
woodM floors idiile olesosing and disinfeoting* These oages were supported 
by ffistal legs whioh elevated them a foot freat the floor* The oages were 
plaeed in separate pens in one of the experiiaental buildings in idtioh no 
oidier anisals were kept* Several isolated pens in this building were used 
idten additional units were required* Baeh unit was provided with separate 
se'tol rMeptaoles for feed and water whioh oould be oleaned and disinfeeted 
easily* At the termination of eaoh ezperiasnt these units were oleaned ai^  
disinfeeted before being used again* Shese units proved to be efficient 
as there was so accidental infection of experimntal aninals in the course 
of these experia»nts as shown by control anisals* As eaeh aninnl was 
plaeed in these segre^ ted units* a series of preineuulation tes^ ratures 
was taken to insure the use of experiaeatal aniaals whioh were in a geod 
ecoidition of health, thus avoiding the emplloations of other disease 
oonditions so eomnonly eneountered in field oases of hog oholera* 
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GKu» of aoct iaportaat faeters la eoaduetlag «xperiaeatiLl 
iaTAstigfttions id th riru* di«efts«« ia th« souroe of * pot«nt Tirug. Ylru« 
frequently loses its -rlroleBoe and nev riroa has to be maployed froa tlaw 
to ti»e. The most eoznrenlent source for these studies tms the blood 
serua taken from pigs infeeted with hog cholera virus. The anisals were 
bled from the carotid artery, care being taken to prerent bacterial 
contamination of the blood. A saall portion of the blood was defibrinated 
in a sterile container. This was phenolised, sealed in sterile browa 
glass bottles and kept in a refrigerator at 5 to 6* C. as a reseme 
Tirus supply. The bulk of the blood was colleeted in a sterile flask, 
allowed to clot after which the sertts was drawn off in a sterile flask* 
This serum being clear and free from red blood cells made a suitable 
source of rirus for these investigations. All rirus obtained from field 
oases was filtered through a Berkfeld "H* filter and tested on culture 
media in order to avoid the use of contaminated semm. The senra was 
diluted before being subjected to filtration experiieents. Twenty-five 
CO. of serum and 76 cc. physiologic saline solution mre used in eaeh 
oase. The dilution permitted a more rapid filtration and provided a 
produet of suitable coBcentration. The serum virus was adjusted to the 
desired hydrogen ion oonoentration by using K/10 hydrochloric acid and 
K/^ 0 sodium hydroxide solutions. A pH range traa 5.0 to 9.0 was selected 
because the potency of the semm virus was not materially affected within 
-15-
this mage M indlestcd prolibnlimjy a^ntity of filtrat* 
usad is tha Isoeulatlen of azpariaa&tal anisnla aaa 2 oa* ¥hia Toltnna 
ma aalaotad ainoa 2 to S eo* has for SOB» tiae baan eonsidarad a standard 
dosa of hog eholara Tiros suffleiaat to oaaaa a typieal oaaa of hog 
cholera in a auscaptibla aaiaal* Bodariek and SOhalk^  as tha result of 
thair ^ cparisMiktal work aoEMladad that .00002 ea» of sarvn Tirtta inui 
sufficient to oaaaa hog eholara infeotioa ia susoeptible asiaotls. 
Tharafora thara mist be a emiaidarabla eoneantrati^  of viras ia 
blood aerua of cholera infeatad swine and considerable latitade in&y be 
takaa ia the oonaaBtratitm of ssrua Tints asad ia axp^ isMoital nork* 
-14-
SXmiMESTAI, 
All Inomzlfttioxui of f lltr»t«8 mr* sad* intr«»usoulmrly. Daily 
urn** rvoerdod and symptoaa ob««nr»d« fh« KsiaAla -mr^  
dMtroyad •ovwml day* ftfter symptOM «pp»Mr*d» Bm soma Tirus of theoo 
Miaols WW u»«d i3x •wteeodlag iocporiairato* 
B3i$«riaoBt» vith Silieoouo Filtoro 
la sorioo of wcporiaoate tbt filters •eleeted laoladed 'tiw 
regaler HMOdlor filter* the Berkfeld lo. S "I" end the (SiMdierlwad-
Bu^ ar "F" filters* senm rixvtm end the aacperi»«EKtftl eaimle used 
«re j^ ioAted la the wmamrj of tlM folloviag «Kperi»»te* fiie ofiltiirM 
mtde from the filtretes of ^ e beoteriol ettepwuiioas mod to tost the 
effiei«a»^  of the filters ofter filtering tho serw rlros vero segstive. 
fhe stmwry of this series of ezperisents is shows ia !M3lo I* 
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ivi^  Filtwra 
gypMOB f iltors jmrm mada MveerdlBg to tho fenmlo 
&r«aor iwod in tho o«xstirttetlea of hit fll^ Mm hoTing bosold odoorptlfo 
praportiw M doflorlbod filrer* (27}* A i«ato mB asdo la 
proportion of 7S gM* gypsaai (6aS0^ • 2*5 p»r eoat 6ftC(^} to 26 gm* 
MgO ia 75 gM* vtttw. Tho pMto warn out ia sootioat of thla liroM 
tuhiag 15 nu la ditowtwr •ad 7 »• ia hoi^ ht sad ollow^  to hoHUm* "Shla 
an^  m mmll oylladrioftl fiXtor blook «9ii<^  oould bo aoooiBBodotiMl ia o 
robber gsolcot of o Jeakiao filtor* Tho gwdwt o«ttaiaiag this filter 
blook ooald be tightly e«atpreMed ia the bause of the filter oftor 
vWriliiatiea wtking oa i^ ioi^ t ao«» of filtorlag SBOII roluBMHi of 
liquide* As these filter blooks wore of m rother fragile nature, A BOV 
one waa used in eaoh experiment and oarefally tested with bacterial 
suopeasiiHMa Sbe oaltorot mdo f^ raot tho filtroto of baoterial saspoacioa* 
pasMd idP^ r filt«riag aerua viras iioro aogativo* 
rooalto of tho ostporinMsta wit^  ^ to grpmm filtort aro 
•uasiwriMid ia Tablo II* 
TABI® II 
Exp«rlawnts irllsh Qyptum Filt«r« 
Soran 
Tlras 
tolvam 
Dollvorod TSJM Tensparatura 
To«t 
Pig Symptims Diagnosis 
Oyi^ suBi sm S.O 14*1 oo« 20 ain. 25*G. 5978 9th day H. C. 
Ojrpau* S979 6.0 16*S eo* 20 nia. 22»C. 5967 5th day H. C. 
CSypscQK 5971 7.0 12«2 ee« 20 sdLn* 28*G. 5976 7th day H. C. 
Qfypwam 8971 8.0 18.2 oo. 20 ffiin. 22*C. 5977 12th day H. C. 
Gypatu 5977 9.0 16.4 oo. 20 mln. 20*0. 5996 5th day H. C. 
Imexam Ifalntained at SSO mt. Hg. 
E. C* * Posltiw Dlagnosicflf Hog Cholera 
1#-
Sqperiasttts nith CotpoiffiBid 
filter* ner* wde 1:^  oMtlag a eortaac ef ana 
eeaq^ itiaa ^ erilMNl under ejrpavB filte» arotmA e Berkfeld Be. S *1* 
filter eeMle* fble gypvam layer «as 7«6 nu -tiilek ead iraa extmded 
down ever netellie base of the Berkfeld fUtu* ea * ^la rubber 
w^ket iMeh naa eovpreaeed ti^ tly ag&la«t i3s» awntle nakiag e baetmri** 
proof joint* Theoretieelly the negatively eharged partielea irould be 
rMsrad by eortex and tiie poaitlvely eharged pertieles neuld be 
removed by the Berkfeld filter. The reaalta of the experizsentt with 
thia of filter «re auaaarised in Table III* Ihe enltorM aade 
froa the filtrate of the bseteriel auap«uil<m uaed to teat the filtart 
iMre negative* 
TABI^  III 
Experimints with Cospound Filters 
Filter 
SeroM 
Tirtte pM 
tolLmm 
SeliTered Tine temperature 
Test 
Plit Diafoaosis 
Cea^ ou&d S996 6.0 88.6 ee. 20 aia. 21*0. 8998 5th day H. G. 
Conpoo&d 89»6 6.0 41.8 oe. 20 »in. 21*0. 8999 5th day H. C. 
Compound 8999 7.0 84.8 eo. SO ntn. 22*C. 4000 8th day H. C. 
Compouad 4708 8.0 44.2 oe. 80 niB. 20*C. 4008 10th day H. C. 
Compound 4708 9.0 40.1 00. 80 Bin. 22*C. 4010 4th day H. C. 
Ymeum Malstaiaed &t 350 an. Sg* 
H* C. PoeitiT* Siegaoeia of Hog Cholera 
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EagiwrlMJrlai vith the fyp« of Ilitor 
1Rxl» typo of filtor ooiuioto of tkla tboots of Mbottet ti^ tly 
OOT^ v^sod nith a fiztoly aMl»d eloth ^ utM <m aador sido* fbrntm 
filtor diooo aro € ex. ia dieaeter vith a thielosem of S aoi* They are 
plaoed in the filter ba«e supported by a finely aeshed wire ganse* A 
this rubber gaslnt is fitted over the filter dise end the top seetiOT of 
the filter is tightly serewsd to the base* forming a baoteria«tl^  
joint* Zn SOBS preliainary experioents «i^  this type of filter diffieulty 
wu 4ncperl4n»ed in seouring a tl^  Joint beteeen filter and the 
filter dise* Ifor this reasta a thin rubber gasket vas used above the 
filter dise and the ningod sate used to attach the base of the filter to 
the top were earefally ti^ xtrawd vith pliers* lOien the filter disos were 
properly plaeed in the filter so difficulty was experienced in securing 
baeteria^ free filtratmi* the disos when plaoed in tho filter left a 
filtering surfaoe 36 m* in dianeter* Kie results of these eoiq^ rlasnts 
ax« suBsaarlsed in fable 17* CulturM fron the filtra'tos of baeterial 
suspensioioi used to test the effioienoy of these filters were negatl-ve* 
tABLE IT 
Ex^ riMKK^  with S«lt«*t!hl«iihath Type of Filtom 
mtor 
Sorcm 
Tlrwo 
foiwab 
OollTorod Tin* Toaporatttro 
foai 
Pig Si^ ptoaa Magnolia 
Seitt»llhloBlnith 4010 5.0 14.0 oo. 6 ai&. 21*0. 4711 7th 4ii^  H. C. 
Soits«T}hloBlnith 4714 6.0 16*4 00. 6 Bla. 82*0. 4716 6th day E. C. 
SeitfUhloBhath 4714 7.0 18.6 oo. 6 sin. «0*C. 4716 8th day H. C. 
Soitt-milonhuth 4716 e.o 16.S 00. 6 nia. 21*0. 4726 6th day s. c. 
SoIt s«Ohloahuth 4716 9.0 16.6 oo. 6 ffliii. 21*C. 4727 6th day H. C. 
Taoutm Maittt&lsed at S60 an. Rg. 
1. C* •* PositiTO Magnosit of Hog Cholor& 
22« 
Smai&lT A9D Dzsmsiov 
In otnsdueting KEperinMits with hog ohoXora Tiro* a aupply of 
aosMptibl* aviso Kwt bo Mmilablo* Xb othor animls will sonro m 
•sq^ riamital oaimls for tiiis pairpooo* iBooulatioa of •uoooptiblo avlM 
Is tlMi only Rosas W0 totro of dotoetlng tbo prosoaoo of this rirus* Boo«as« 
of tho highly iafootlvs aaturo of this disoaso isol«tl«a of ozporiaozttal 
anlni&ls aust be cars fully arranged so as to prereat aeeldeatal infection, 
r^oug^  the ^ se of tlie isolation uaits deseribed aad «i1^  great ]^ eeauti«Bt 
ia feeding and eare of these aaluds* ao diffiealty was experl«B«ed 
by aeeidMtal iafeetimi ae tiam& by oonti^ l aaimls* 
nie neoessity of ooadaetiag prelinlaary experlamots la order to 
t^en^ Uae i^ ether or i»t hog oholera Tirus would pass through filters 
possessing time oharaeteristies was eliaiaated by assoBiag that the 
-virus under ordinary ooaditioas would pass through these filters, as 
determined by XeralEai^  (19)* The results of this series experlsMtte 
mt ohly o^ fira this wmrk but give a basis for further study* 
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COICUISIOIS 
la Serum Tirus of hog oholera passes readily through the regalar 
Smdler^  Barkfeld ClMuia>«rlaiid«Puitettr *F* «ad Selts filtent uliiek 
Mre all •tualtu'd* It tilso psssM reaidily through the gypsvoi eitd eowpmmA 
flitem liiieh were mtde end tested in the leboretory* 
2* llwte filters mre effieieiit la rensTiag bMterift fr<»s liquid 
imspeasiow* 
S« tl» Tolvtse of the filtrate delivered by individual filters 
of the ssBW type under identi<i«l pressures •sries oonsiderttbly* 
4* fits stadies && the effeet of pH upmt tlM filterftbilii^  of 
hog eholom seruat Tiros showed that within tho raago used* ^  • 5«0 to 
9«0* this f^ tor is aot of preetioel signifiosaoo* 
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PAHT U, tm MISSAflOK OP 200 CBOtERA ?IEOS 
SUWBCTED TO EISCTROPHOSSSIS 
imcawcTioi 
El«otrophor«ait M by &kehui«a asd Folasr (S) i« 
idMnoawaeii of algrstioisi of oolloidftl partioloa asdor th« iafluoiuMi 
of tho •loetrie eurront* aai^ horMis aad oatftphorMl* thm 
sigz«ti<m te the «aod« and oathode reapaetlToly* fhm vtiologie factor 
of Tirus disaasas has loag baan ragardad as eolXoidal ia mtora or 
as^ eiatad vith th« eolloidal o«xistitaast8 prasaat in bleed saruat aad 
tiasua extracts. Consequently its behavior vas belleTed to reseable that 
of eelloidte whan stibjeotad to •laetroj^ orasis* 
One of the first obserrations of this phanoaaatm «as nada bjr 
Ton Angerer (1). Be observed that baoteriophago In an electric field 
migrated toward the anode* Later Xdeh (9) in his studies on the Shi^  
bacteriophage claised that it moved toward the oathode. His apparatus 
consisted of a V tube, the upright linbs of which had two stopcocks in 
the middle and a lower horizontal limb with a central opening closed by a 
rubber stopper. Neither von Angerer nor Ko<h mentioned the hydrogen ion 
concentration at which they worlred. Sinoe protein colloids behave 
differently in aoid and basic solutiozw it is difficult to interpret 
their results. 
Charles Todd (14) carried out soae careful experiaents on the 
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aatur* of tho •lootrie ohorgo oorriod by baotorioj^ so. Eo doTicod oao 
of tho most of ootire and oonvoniontly oo&struotod piooos of apparatos 
for thio ^ srpo of iiork. Bio iBvestigationo o& tho olootrioal nigratioa of 
baotoriophago for B» Shiga, at a mrabor of points oror raagos botwowa pH 
5*6 and T«6« showod that it possossod a sogatiTo ohargo booauso of its 
sdgratioa toward tho aaodo* 
Bodson and Bland (2) made oarofal studies on the eleotrio ohargo 
carried Tints partiolos. Broen aad Broom (4) studied the aeti^  of 
the eleotrio ourrent on baotoria* Bsrsberg (6) in his ezperimKits vith 
Taooino Tints found that tho Tirus in greater e^ o^ mtrations ni grated 
with greater speed* Kligler and Olitsky (8) found that typhus virus 
migrated to the positiTO pole* fhoaqgNiosi (IS) eondueted his studies en. 
normal and chwaioally treated pnouaoooooi. Olitsky aad Boos (12) in 
working with foot wad Bouth disoMe Tims* foosd tiiat under ordinary 
oonditi<ms it earriw a positive ohargo and they also ealled attenticsa to 
the faot that it differs fr^ i the kaoim oultiTable baotoria n^ ioh are 
usually oleetrtmogatiTe* Douglas aad Smith (6) working wil^  "raooiae Time 
found that the virus was rendered InaotiTO at a pH below 5.0 and that it 
oarrios a negatiTO elMtrio ohargo orer a range of from 6*5 to pB 8»4» 
Lspine (10) worked on l^ e oataphoresie of fowl pest* lobbs (7) made 
detailed studies on ^ te myxoma Tints of rabbits* Lewis and Mioh&elis 
(11) in their inTOstigatioaui with Rous sareasa found t^ t the 
etiologic agent was aetiTe between the ^  of 4*0 to 12*0 and oarries 
an electronegatire charge. 
nte eontributimis made by these Inrestigaters aad mtay others* 
->80» 
carrying on their studies with virueee which are reeponeible for 
infeetioua dieeaseiw hxrm glTen us eoxisldereble i&foraeti«a eoasemlag tlM 
phyaieal asd ehmiietil properties of these ageata* Although all do meit 
agree ia their fiadiafs aad the iaterpretati^ u of their experimffiital 
results* aiai^  of their fiadlaga have beea o^ ifinsed* IQiea oae eoaaidera 
the pi^ sihility of diverse straias of the viraaea respoz^ ible for eertaia 
apeeifie diaeaaes* the variatioaa ia the teehaiqtte aad the irregular!tie* 
experieaoed ia the reaotioa of ezperisMatal aaimla to iafeetioa* it ia 
aot aurpriaiag to fiad diaagreaoBeat beteeea iaveatigatora. 
 ^reviev of the literature pertaiaiag to the iaveatigatioas 
carried out (m the virus of hog oholera doea not reveal ita behavior 
toward eleetrophoresia* Mth thia in niad* thia aerlM of ezperisieate 
vaa ooaduoted to determiae the migratioa of hog oholera virua vdiea 
aubjeoted to eleetrophoreaia* 
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TECBKK^  
Tb» ftpiMurfttus tts«d is tiidlftr to that ttsod by fpM, with toM 
ffiodifiofttifflui* The two side ftnis of ft Iftrgo three-vfty itopooek were 
ttmaed to & vertieal pMition two inohe* trmn omtter tiq^ . Pyrez teat 
tulwa# 2 X IS were drawn oat fron the baae ead welded to ^ e ^ree 
ftma of the atopoook la ft vertioftl poaiti«a aa ahown ia Figure 1« The 
eftpftoity of the entire ftpparfttoa was 75 eo. Pigoare 1 ahom the ^ rpe 
of ftpparfttoa ttaed* 
Ti^ ttrc I. 
Q 
bridtes b'0yrfer solutions 
C'DiLvTe CySO% w/r« COPPER wiRB.ELecrnooe p'ffso^solunoftwir^ inofi electkoob £- corr*M 'pt.v6S F'^ru^coGK g' f^i.lin/¥{^£xen 
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7h« ehaabera of t^ o i^ parfttus «er« ocauioetod Isy t«o 
inrerted U tube*, 5 m« in diaaster, with two nsall glacs bottlos eon-> 
taining non-politritftble electrodes. These tubes were filled with 1^  
seline ia 2% Agar. The incorporation of air bubbles in the agar bridges 
met be avoided because of their ixifluen.ee on the conductirity of the 
current through the agar Btedius. The cathode* made of copper wlre« was 
sulaiarged in dilute copper sulphate solution* The snode, constructed of 
iron wire, was submerged in a solution of ferric sulphate. In some 
preliminary experinwits dilute eopper sulphate solution and a copper 
electrode were used Is place of iron wire electrode and ferric sulphate 
solution. The copper solution had a tendency to diffuse through the 
agar bridge during the course of the experiment. Copper sulphate in 
sufficient oonoentration is tozio to both plant and aninal life. For 
this reason ferric sulphate was substituted. If sufficient copper 
sulphate reached the side ehaabor containing virus suspension the 
possibility of inactivating the virus would have to be considered as 
having an influence on the results of these experiments. The ferrie 
sulphate solution did not show any ntarked tendency to diffuse through the 
agar bridge. If, however, sone of this solution did diffuse through the 
agar bridge or reach the side chamber because of the contraction of the 
agar fro® the sides of the glass tubes, there would be less probability 
of inaotivating the virus, if present, as ferric compounds are less toxic 
than those of copper. 
The glass apparatus was washed, boiled in water and sterilised 
in a hot air oven. Two SBiall loose cotton plugs boiled in physiologic 
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sftllB* solution mre iatrodaeod throagh tho side eh«^ en into th« 
horistmtftl portioas of the tube about oxte isoh tr<m the atopooek* fh* 
stopeook VM lttbi>ioft1»d sparingly vlth sterile stopeoek grMse to issum 
pro^ ur operfttlon* In prellain«ry tests with dyes there was no iadieatiwa 
of diffusion beyond these cotton plugs for twenty-four hours which nes 
ft far greater period of tinw than «ms required to run an experinent. 
In ft series of preliainary experiawnts the el^ tric eurrent 
iffts obtained frcm a series of atorage batteries, fhis neeossitated the 
use of variable resistanees in the oiroult for the purpose of oontrolling 
the 8»»mt« of eleotrioity pesslng throu^  the appftrfttus* i^s souro* 
of electricity was not entirely satisfactory as the current varied 
considerably staking it ixaqpossible to suintain a uniform current. A aotor 
generator equipped with a volt awter and a field rheostat proved to be 
quit* satisfactory «nd ims therefore used. A sllllaaMter wu plaoed In 
the circuit to indicate strength of current passing throagh the apparatus. 
It ims also noted that as the ezperioents prooeeded the tM^ rature of 
the liquids in ^ e ftppftratus inoreased* thus Inoreasing the etrnduotlTity 
of the asdia in the apparfttus. Sinee high tes^ erfttures would prove 
dfttrimntal to the poteney of ^ e virus» it was thou^ t advisidile to 
eonduot all «cperin«its at ft unifora tez^ erature* preferably at 57* C« 
fhe •ppara'bis was subawrged up to within one inch of its top in a wNtr 
bath aalataiaed at a teaperature of 87* C« throughmit th» period of tiM 
experixsent. 
Another difficulty •xperi^ aeed Iqr aai^  invmitigaters was 
o(»^ aratively hig^  resistanee of buffers sueh as aeetie aeid and sodiua 
"84« 
»oetait© which are poorly ionised in solution. Todd Buggested the addition 
of phyaiologic saline solution with tha pH 7.0. Ha found that la arary 
oasa aliara tha pB of tiba buffer was awaeurad after the addition of salina 
that there mm no appreciable ohanga in the hydrogen ion eonoentration* 
The pB of the buffers ivas also sMasured after the experinmit and in no 
ease iras it found to be appreciably altered. The buffers eoBRK>nly used 
in this work are sodium hydroxide, hydroohlorio aoid» glyvoeoll, 
disodium hydrogem phosi^ te (saocmdary)* potass iua l^ drogm ^ osi^ te 
(prlanry)# sodion oitrate end sodium biborate. In these axperlntents 
sodium hydroxide and hydrochloric aold in physiologic saline wsra used. 
These soluticHU after being adjusted to the proper hydirogen ioa 
e<»ie«aitratloB worm stariliMd* their ^  vas dateralned again after ndiieh 
thay vara stored in the refrigarator. The saros virus adjusted to tha 
dMirs^  pH Talus ms filtered through a Bertfeld *lf* filter to raniova 
possibla bacterial oontsasination* placed in a sterile test tuba n^ .ich was 
tightly stoppered and poured into the center chamber of the apparatus. 
Tha hydrogen ion concentration was determined by the early 
tBTestigators by the oolorimatrio method. Douglas and Smith objected to 
this method because of the interference of small quantities of serua 
found with the tissue proteins in the oolorimetric changes. In these 
(ncperistsnts tha hydrogen ion concentration was determined by means of 
the glass electrode. The i^ paratus alloyed was the same used in 
determining the hydrogen ion conoentr&tions in the experiments described 
in Burt I. Care had to be talosn to saa that no air looks formed in the 
apparatus irium -^ e stopooek was opraad. These amy causa ineraasad 
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or stop the flow of 'Ute eleetrle ourreat (mtlrely. The ootton 
plu^  «»re boiled not only to sterilise the»» Init elso to remove ell air 
bubbles iaieor{K>rftted in th«a« The most oonTonient raetme of removing 
eir 1»ibble« from the apperetus was to fill the side ehasiibers with the 
sterile buffer solution and to open the stopeoek a little allowing the 
liquid to foree the air from the tubes and passages of the stopoook* The 
li^ id whioh was admitted into the centmr chamber was removed with a 
sterile pipette and the senuB virus was then placed in the apparatus* 
The height of the liquids in l^ e three ehaad»ers of the apparatus after 
tb« Skgar bridges were in position, was adjusted to about the same level, 
with that of the owiter ohsatber sli^ hfcly lower so that, n^ en t!w stopeoek 
was opened, the BOv«B«at eaused by the equalisation of the liquid levels 
of the three ehsnbers would be toward the center eh«Bber obtaining the 
serutt virus* This preoautie^  seemed neoessary to prevent possible 
migration of the serum virus into the side ohunbers due to 
]^ drestatie pressure* 
m TXSUS 
fbm BEARUM riras ussd in th«B« expariawnts originated froa 
fi«ld e*8«* of hog oholorft. It ma filtorod ftsd patcsod through 
suBooptiblo ««1&« to •liainato th« poscihillty of haotorial ooatmlnfttira* 
fho dilation of serua rinu nu the ««&• ms th«t ueod in tho filtratim 
«eri«« of •xporittwtB* i* 85 oo* oonae rlru* usd f$ eo» atorllo 
phyaiologie aalifio aoltiti«i« Tha pE nmga naod ia thoao atudloa mu 
S.O to 9»0. Tho potoQoy of ^ o rirua ivithis thia raago ima not matoriatlly 
ftffaotod* The virua and Urn ozpariaentftl anlnala uaod aro rooordad ia 
auBoariaa of thia aorioa of experisonts• 
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sxmiMBBm 
A «orr«Ett of I2i&>126 Tolta trtm « dir«ot eurrwxt aotor 
g«xi9r&ter ms feuttd a«e*8Mury to aaiiitftin « flov of 20 ailliiuqNHrM* la 
loroliad&wry thi« atroagth of ourront VM foaad «3Si 
•o far M eoitltS b« dotorninod did not s&teriiilly affoot tho potosoy of tho 
•ixttt* For tho «*)» of tmiforalty oil oiqporiaoato voro e^ duo'Nid ia 
tho saaB uumor aad tta^ tor aa noarly t}» saao ecatditiasia aa «ero poaaiblo 
to aala^ da* All <ncporisHnita miro emiduotod for a poriod of throo hoars* 
with so intorrttptimis to tho e«rroat at a^ y tiaa* !Rtoro was so 
iatorfor«Qeo irith Hbt appcratua la aiQr dariag the o^ rao of tba 
os^ oriiwa^  so that diffttaioa of tho sorom Tiras vi^  roaultlag orrora 
vore not possiblo* At tito oad of tho iioriod la triiioh tho aoroa rlraa 
vas subjected to the aoticm of the eleotrio eurrent, the stopoook «a« 
closed* aad the elootrio oireult was eoapletely broken so that no 
poasiblo memeaiKBt of '^o lipids oottld <MOiir ^ agar tHridgos •mn 
rmmovA* ISm liquid naro vithdrawi froa tiio ohaaboxv iiith atorilo 
pipettes and plaoed ia sterile test taboo vhioh were tightly olosed 
with oottoa ato^ >ora« la drawiag those liquids from tho ohaatbors it 
ima ii^ ossiblo to dlstarb tho eotton plugs ia tho apparatus booaaao tho 
pipettes ooald not be lowered into the tubes of smaller diaaotor ia 
sMoh tho oottffist plugs wore plaoed* 
fho exporlaoBtal asiaals vara plaood ia tho isolated tmita 
proviooaly dosoribod aad a serios of prolaooulation traperataros was 
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taken* fwe eo. of liquid froa cash of the ohaabers were lajeoted into 
Buseeptible pigt* pS mm cheeked est the rMaiaiag porti<ma of the 
liquids* The a&isals iajeoted urith the li(|aid fma the eeater ehsa^ r 
of the appwrata* acted as a oheek oa the potmtojr of the Tirus* 
Teaperaturea of the ezperiaental aaimals were resorded aad symptoms 
observed* IRte diajgaoses were oade from the post B»rtea ejcaniaatimui* 
Cultures were nade trcm the heart blood, liver and eple«i ia order to 
deteet any possible baoterial iafeotiim* These eul^ res prored aegatire* 
Control aaittals were kept for the duratioa of the experiseats aad were 
sabsequwatly used ia other experiateats to test their saaeeptibili'l^  to 
hog ohelera iafeotioa* The experisMatal aaJoaala iSiieh did aot eoatraot 
the disease as a result of the iatmrnaeular iajeotioas of these liquids 
irore used in other testa by *Siieh their auaoeptibility aas aaoertained. 
EXFESIlffiHT 1 
S«rtai 4711 
ToltAg* - 125 
lttlli«^ rM * SO 
- 6«e 
f ia» • 3 ho«r» 
fn^ rft^ or* - 37*C. 
Aaiaal laomlatiwBi 
IntMmlus Protein t«tt TMt p^ ii^  fiMulta 
Bositiv* ^ 1« • 4718 -*> 
C«&t«r eh«ri>«r ••• 4714 • 
l»gftttV« pol9 
-
4715 m «• mi 
Hg #716 •iXMeptibl* M ptormi hy sab»«fa«Bt tastu 
H« C4 • poAltiw dlagnocis of hog ehelsfm. 
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EXFESI1S97 n 
Sensn rirua P.6(fl«ld virus) 
Toltftgs - X20 
llilli«a^ r«» - 20 
p6 - 6.0 
Tim - z hmm 
fmoiptrmtxtn - 87* 0« 
AQlauil laooalfttioB 
laomltDB Protein test Twt pigs iMultS Diagnosis 
BMltive pole *• 4740 • H« C. 
Cmtter eheatiber ••• 4760 m 
- -
Hegstive pole IV 4749 
-
«• «Bl 
Pig 4749 8UBe«ptlble w prov«a by subsequent test. 
Pig 4760 isemme. 
B. C« * positive dls^ iosis of hog eholerft* 
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EXPERlMBSf III 
Soras 'rinas 4746 
Toltag* » m 
Milli«sqp«l^ s *• SO 
pi - 7«0 
ttm • 8 hiwrs 
l^ r^atare - 57* C« 
Anlml lBositl«ti(m 
Inoottlua Frotoln tost Tost pigs Bosults CiagBosla 
Positi'vo polo • 4768 • H. C. 
Contor chaabor 4760 * B. C. 
SagatiTo polo m 4769 - «• «• 
Pig 4759 saseeptibls as proron by SQb8«qu«nt t«8t. 
S. C» * ]^ iti-r« diapiosi* of hog eholora. 
•i42* 
EIPGRLM^ T 17 
S«nm Tiros 4746 
Toltttg* - 120 
MtlliwqMres «* 20 
fSi - 8.0 
fists * 8 hoars 
firaper&turs > 37* 0« 
Auiaa.! iBoeulation 
Inooalim ProtoiB test Tost figs Bosttlts DiftgBOsis 
Bositivs polo • 4T61 • H. C. 
Contor ohombor 4762 • B. C. 
logflitiTo polo m 4765 m <» m 
Pig 4756 sxiseoptlble M proTon by subs«quent tost 
5* C» «• positlTo diftgnosis of hog eholors. 
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klpmmsf T 
Serum virus 4751 
Toltftg* - 120 
Kllli«aqp»rMi - 20 
pH > 9«0 
TIBI® - 8 hour* 
Temperature - zf* C. 
kahml laoealatira 
iBoeulua Ffoteln test feet pi^  Besttlts Si&0KOSi« 
Pmitiv* pole * 4786 * n» c. 
Cirater oltOKber ++• 4757 • B* C« 
legstife pole 
-
4758 m «•  ^
Pig 4768 mtsoeptibXe M prorm sateefuent te«t» 
H. G« • poeiti-ve 4impio«i« of hog eholer«* 
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SmUkSI ASD DISCUSSXQK 
1%i8 B«rie» of •acperixoata on sonm viras of hog oholora 
•horo oloarljr thftt Bigrftti<m toko* plaoo temtrd tlw positl^  polo 
within tho spooifiod hydrogoa ioa roago. Za SxporlBoat 11 pig 4760 
«hieh mui iaooalstod irith li^ id froa ^ o oontor ohnbor of tiu» 
apparotus did aot drrolop hog oholoro. Lator tosts with Tirus of kaova 
potonoy demonstratod hoyond doubt that tho pig was aot susoeptlble to 
hog oholora* It was aot ooasidor^  aooossary to ropeat this oxporineat 
booauso tho oacporimoatal aniaal inooalatod vith liquid froa the ooatwr 
ohaabor aotod oaly m a ohook oa i^ o potoaoy of the Tiros at ^ at 
l^ irtiottlar hydrogen itm oonowitratioa at tho toraiBation of tho 
ei^ riBioat* This aooossary ohook was furnished pig 4740 i^ ioh was 
iaooulated with liquid fro» the positi-vo pole and dotrsloped a '^ rpioal 
oase of hog oholora* Pig 4760 #iieh was iaooulated idth liquid froa 
-i^ o aegati'vw pole asad did not derolop hog oholm^  proved to be susooptible 
as the result of a subsequent iaooulatloa. The e<mtrel pigs used 
in this series of e:qperiiMats did aot develop hog oholera* 
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C(»ICLTJSZ0BS 
1* Th» sttrtai Tiros of hog oholerft aigratAs fcenmrd positiw 
»t |B i^ luM trvm. S.O to 9»0« 
2* 111* Tirttfl hog oholerft •ithvr e«rri*« ft aegfttiva alttotrio 
ehftrgtt or it oftrried tomurd the potitir* polo hy the aeeooieted promise. 
S* It is Bot possible within the pH range studied to sepsrftte 
hog eholers Tiros from the essoeieted proteins bjr the eleetroi^ retie 
method eaployed* 
"46*» 
UTElATirBE ClfSB 
(1) vee Jmstrmr, Mmrl 
192i« Baitrilft SUB BM'torioi^ftgftBproblm* Areh. f, %g«« 92 j 
8iS-8M, 
(S) lM»<m0 S* P*« «ad Bland* J. 0. W* 
19S9« A aiapla of detandaias th« alMtrioal efaarg* 
oarriad by rlru® partielas. Brit. Jour. Bxp. 
Pk«i., lOt 0T-7O. 
(8) B. S** and FtelaMr, 8« I. 
1920a F^ rsielagjr and Bioehaaiatry of Baetarla* in.lliaM and 
WLlkiaa. BaltiBora. Id., Tal. It Sll-SlS. 
(4) BroTCif M* C., and Brocaa, J. C« 
1982. Further obsorrationB <m baatarial eataphorasla. Brit. 
Jour. Exp. Path., 18t 884-887. 
(5) Douglaa* S. B«» and Smith# Wilaon 
1928* Cataphoraaia axpariaants with tha Tirua of Tacoinla* 
Brit. Joar. Exp. Path., 9t 218«>215. 
(6) Harabarg, Kurt 
1983• Qaaatitativa Tarauoha ((bar dar Elaktrophorasa daa 
Taoaisariroa. Ztaehr. f. filjrg., 114* 637-688. 
(7) B^ ba, 4oaa^  S* 
1928. Stadias on tha natura of tha infaotioua ayxooa of rabbita. 
AB. Joar. Byg., 8T 800-889. 
<8) niglar, J. J., and Olltskl, U 
1981. Cataphoraaia axpariamata with typhus viroa. Brit. Jour. 
Sep. Path., 12t 69-76. 
-4T-
(9) Keeh* Ikrl 
1920* {QNor B«et«rioplMg»nlEmt«]^ or«M* C«Btr&lbl« 
f« Abt. 1« Orig.« 99t 2<^ 215. 
(10) Z«pta««, P. 
19S0* Aetloa de 1« e*tftpherM« cor l« rtma d« !» pest* aTiwre. 
C* r» Sw>« l(%i S86«296. 
(11) himim. Mm S*« and StahaeliB* L. 
1927• fk« •dsorptlim ef eerteia viroees by aeeas ef pertiealete 
8u1>st«o»e* AB. 4tmr» %g*» 7t 605*S13. 
(12) Olitelqr* Tmtor K*« end Bees« Lcmie 
1927* Studies «x the {^ ysieel end ehmieel properties of thm 
Time ef foot and asnth dieeeee* Joar* Sxp* 
Msd., 4St 678^ 991 816-848. 
(IS) fh&K^ Gm., 5. hm 
1931* Sleetrephereeie ef the »or»al end eheadeelly treats 
e^ raiae ef pBeuneeeeei* is* J^ r* %£•« 15i 
712»726. 
(14) 7odd« Charles 
1927. On the eleetrieal bebrrier of the baeterio^ age* Brit* 
3ear» Ssp* Fath«» St 8^ «>S76* 
"48— 
PAST XXI. MSTLIOFS ox fse AMBTJATXOX OF 7XS?S mb ns 
mmcTios OP iinrosiTY *o Hoa CHOIEBA 
I1TBCS)UCTI(» 
The prot«oti©n of «wiix® agkinit hog choler* by th« us* of iurti~ 
hog-ohol«r* «aruB ms fully established in 1906 as the result of the 
investigations of Dorset, MoBryde and Wiles (5). Slnee that time either 
the serum treats»nt or the Bimiltsneous treatment has been suooecsfully 
used la alamt all looallties in vritich a eonsiderable number of swine ar« 
raised. The efficiency of this method was greatly inoreased by the 
improved nvUtoda of mannfaotare resulting in the production of Inraiaixisg 
agents of known potency and free from bacterial contamination. Ho doubt 
the government supervision of biologic producticm exerted a great 
influence. Other methods of producing insnunising agents for hogcholera 
have been published but extensive studies along these lines have not been 
carried on. 
In studying the possibilities of developing a protective agemt 
for the prevention or treatment of an infectious disease, it is natural 
to inquire into the oharacteristice of the etiologic factor. Dinwlddie 
(4) as the result of his studies concluded that the virus of hog cholera 
was contained principally within the blood cells, but that it also 
occurred in the 8ex*um and plasma. Duval (6) stated in his work that the 
virus of hog cholera at ao period during the infection is intracellular 
!bi »0 tmr ma tli* bleed eelle are eeneeraed. Sedei^ ok utid I^telk (13} 
fotiBd «• the result of their studies that erythreosrtes of ehelere infee^ id 
•viae oarried Tiros e-ren after nIzM imshings In j^ l^ologio salitw 
•olutlMi* e^ks and Mam^  (M) elearly dwao&ct^ ted that ^ Tthro^ rtM 
wre hl^ ly iafeetive after heiag 1^ <mghly vashed in i^ Tsiologio saline 
eolution. This establishes the faet that hog cholera Tirus is iBtra> 
oellular and that the virus fotmd in the tissues of tite variotts orgaai 
of an infeoted pig are incorporated in the tissue cells as veil as the 
body fluids which are incorporated in then. This fact in itself would 
sake possible the dereloioffist of tissue vaooines provided the aetiw 
agent oould be attemtated or rendered oapable of produoing iamme bodies 
in suseeptible swiiM adthoat meperienoing hi^  amrtality in the proeess* 
B^oog the investigators ndut have atteaq^ ted to prepare vaeeitt«s 
as a<»iti<med 1^  lu^ fra and Murek (9) nere Hsrser* Ghlenliutli* King» 
Pfeiler and Standfuss* Reynolds and Kraft. These workers enploysd blood, 
senas and preparations nade from varicms tissues treated to attraxMte 
the Tiras aM produce iasBinity in susoeptible swine. Their attempts ware 
unsuooessfttl* Qrahasi and J^ ntekner (7) failed te pro^ ee an Isaaanlsing 
agKBt attea^ ted att«K«tion using various dep^ ees of heat, lealy and 
Qott (8) using a aixture of hog eholera virus and ^ perinsBme blood 
inoubated at 87* C* obtained variable results. Sore reoently Bs^ t«i 
(2*3) oarried ttn a series of experiaents in an attsa|rt to preduoe Ml 
effeotfve tissue vaooine. Be tried a vaooine sisilaar to '^ t he used in 
his work with rinderfest« a modification developed by Eelser (10) and a 
aethod used by Ifakisaki (11) without obtaining dependable results. His 
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«cp«rl«aeM with forsaUlin as u««d Lftldlmr ftad SaaklB (12) prowd to 
b« no i&oro saeooscfol* Boanor (1) tmc ftlto ustueeoMfal vith formlia 
proparatloaa* Boi^tos (S) ham-nr olftiav to hare produeod m ymoeiam 
M « pro$^ l«otie hog eholor* bat of no thorapoutie 
Taluo. Bs tiMd MOAlyptus ell M «a vttoBOftti&g ftgoat sad tiscoo idtioh 
iaoludod rod b«BO Kwrrow and l;^ ]^ fttloa takon froa iafoetod swiao. 
&>ynt<« Is tho oaly isreatigator iho mmm to hava l»d ai^  dogroo of 
•tiOMas is produoing • prof^ laetie agoat for protoetlm agai^ t hog 
oholon* 
tho ttso of a&ti-hog-oholora aamm aad viras in tho produotittB 
of aa MtlTa iKiKmll^  agalnat hog oholora has provra offootlve for a 
good mmny years* The ooat of this operation is oonelderable eren 
though these products are aade on a large scale and produced in an 
efficient laazmer. The danger of spreading infection by injudicious use 
of virus is also a factor to be ccmsidered. For these reasons it would 
be desirable to prodaoe a Tracoine which would afford suitable proteeti<m 
for susceptible swine and which would not itself be infectious. Further 
studies along these lines are indicated until an efficient Taceine can 
be produced. 
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miMIQTE 
7b9 blood MrttR twod for docieeatlen of ••ram -rirum tnw 
obt»laiSd trtm pig 9869 vhieh «m do«tro7»d mrorftl d«y« «ftor choving 
syatptoaa of hog «hol«r*. The blood me oo Hoc tod in a fluk undor Moptle 
eonditioB* Mid allovod to elot. The sortna vm drann off with a storllo 
plpotto and 20 oe, wore placed in «aoh sterile petri dish. These petri 
diehes were plaeed in a eterlle desleeator after which the petri dish 
ecrrers T»ere remored and the dee locator wae eealed. The rubber stopper 
In the top of the desiccator was fitted with glass tubes, one of which 
extended to the baee of the desiccator forming the inlet for the 
circulating air, and the other tube extending only one inch below the 
rubber stopper which eerred as the outlet. The air passed throu^  a 
large glees tube filled with cotton which was prerlously eterilised 
serving as en air filter. The air then passed through a series of four 
wash bottles containing concentrated sulphuric acid which was used as a 
desiccating agent to remove the water fro» the air. The dry air circulated 
through the desiccator reajoiring the water content of the serum virus. An 
additional wash bottle owataining concentrated sulphuric acid was plaeed 
in the series betweea the desiccator and the vacuum puap to absorb the 
moisture fro® the air as it passed from the desiccator. This prevented 
the possibility of »oieture condensing on the walls of the glass end 
rubber tubing, A water vacuunt puap was used to Maintain the air 
ciroulation. The serraa was desicoated after two days tine, foraing a 
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hnrd «Ai«r Qolorsd »!M«t <m the bottea eurfeee ef the petrl dIshM* 
fhe outlets to ^ le desieo«iter were elMed ead disoismeeted fron the meli 
bottles* k «BMill eBoust of i^ ospheros peatoxide tnui plaeed ia the 
desiecfttor and allowed to rsaaia for seven days to iasare ooiaplete 
desiooatioa* TIM desieeated seroa renoved fron the desioeator aad 
petri dishes* sealed is a dark brown sterile bottle and placed is a 
refrigerator Maintained at a teaperature of 56-58* F. Two oe. of 80^  
suspension in physiologie saline solution aere tested sat susoeptible 
pigs to deteraiae the TiraleBfie* Vhmi aateal laeottlatiea deoHms'terated 
that the preparatimt vas a» longer Tlruleat» tiro iajeetiaas of 10 ee« 
of 60^  aus]^ MUii«i wre aade iatraaasealarly ftt tsa day iatervals* Tea 
or aore days folloariag the last iaooalatioa» iaaaBii^  test ««• 
carried out by injecting 2 oo. of potent hog eholera virus. Temperatures 
mm reeorded* syaptcns ebterred and the diagaosis mm deteralaed fr«R 
post atortttB examiBatioa. 
I^ n the desieeated braia and spinal eord were used l^ e tiseaee 
URSre r«aiffred as earefally as possible froa the lafeeted aaliaal* The outer 
surfaoe of the tissue was seared wi^  a heated s^ tula to destroy tmy 
baeterial eoataaiaatifm theremt. Sterile iastromats vere ased to dlsseet 
out thin pieces of tissue froa the central portion of the brain and cord. 
This saterial was plaeed oa sterile gaase supported by aire and plaeed 
in the desioeator* %e saae aethods of desieeatiea as previously 
deseribed were mployed* EssMitially the saae teehai^ E as deseribed WM 
used la testing this ^ epKratlMi* 
nw fresh tlssvM used Is eoamvtitm «1^  ehMdeel iaaetlTfttl«B 
of hog eholora Tims iaoludod Motiots takm frra liver* spleea tmA 
brelai* fhe nriwim orguut «ere omrefally reaoTod from the lafettted 
enlael #iieh had prerloualy been carotid bled. All blood and fragstents of 
oomwetlve tlMue nere traa e^ o»ter eurfaeee. fho surfaeee 
were eleaaed vith eottrai secreted vith 709C alcohol and seax^  with » 
heated epatula* Seetions nere talcen fron the interior of the organe* 
piaeed in a sterile Bortar and triturated to a rwy fim palp* This nas 
foreed vith the pestle through a fine sterile sieve to separate the 
e«^ eetive tissue from the parenoh^ Mttous tissue* Plfl^  grams of '^ is 
finely ittMoeratad tissue mre neighed out ia sterile* eerered oruoibles* 
this was addi^  an equal aaount of the diluting agent o<»^ esed of 
equal parts of glyoerin and physiologie saline solution* l^e oheBtleals 
used nere added in the aaouats indieated. The preparatittos nere thorou^ ly 
mlxed> piaeed in bottles iriiloh lutd be«ai previously sterilised and seal^ * 
These preparatioss nere piaeed In a refrigerator misteised at a tea^ rature 
of S€**S8* F* Kod agitated (»oe daily* 
A prellsinary series of tests nas run to deteradne the effeet ef 
the saturation of blood of Infeeted aninals ni^  various gases. As there 
seem to be no reoord in the literature of the effeet of gases <m Tiruses 
it ms thou^ t possible to attenuate or iaaetivate virus in -t&is naaner 
with the possible production of a substance possessing sufficient 
antigenic properties te stiaulate iBBBUBity to hog eholera In susceptible 
snine* Qim hundred ee* of distilled nater neiw piaeed in 800 oe* flaslcs 
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fitted with rubber stoppers through ebieh two glass tubes were pleoedi 
cme serred es inlet for the geses extending to the base of the flask and 
the other tube ^ Mcteadiag ebeat one insh below the bese ef the rubber 
stopper served as an outlet. Ths infeeted anii&al was carotid bled under 
eeeptift eonditioas end 100 ee« of tdtole blood were edded to eeoh fleek 
end g^ tly egiteted. Mstllled water wee used to dilute the blood rether 
then plgrsiologie eellne solatia^  ao that the erythroeytss would beoCTe 
hsffiolyMd. fhese flaeke were taken to the lid>oretory extd oomeeted with 
the ^ l^inders eanteia^ ig the Terioas gases. The inlet was oraoneeted to 
the oylittder by aeens of sassll mbber tubing. 3%e stopeeeks «a ialet 
and outlet of the flask were opened and the gas was allowed to flow 
slowly through the diluted blood. It was necessary to agitate the 
e«st«its of the f leske gmitly end to adait <»i2y a very saell ea»nmt of 
gas at a tine* as gas passing through diluted blood causes the formation 
of gas babbles irtiioh are rether persistent due to the viseosity. fhe 
associated proteins contained in this diluted blood were ef suffioieat 
coneentratiaEi to eeuse e^ msiderable •isoosi'^ . After SO aisutea the 
outlet was closed allowing considerable gas to aeeuaalete withla the 
flask end th«Q the intake ms closed. This left the 900 ee» of ths 
flask not oeeupied the diluted blood filled with gas* After t^ is series 
of preparati<«8 had been treated with the Terious ^ »es they wei^  placed 
in the refrigerator for 24 hours. The ecntents of these fluiks were 
agitated for several ainutes every h«u> for six consecutive hours. This 
insured therouf^  saturati«B of the flask contents with their respective 
gases. Two ce. of these preparations were injected into experimra^ U. 
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•uainals to tost the Tiraleace of th« preparations, tbm animals which did 
not show any reaction iwre inoculated with 10 oo* followed by a similar 
treatment ten days later. Two of the preparations wbieh oongealed 
during the gas treatment were further diluted to 50^  strength with sterile 
distilled water. The escperinental animals were later injected with Z ee. 
of potent hog oholera Tirus to deteraine ^ rtiether these preparations had 
any value as inBBunising agents. 
The experimental anintals used were susoeptible pigs raised <m 
the fara. They were plaeed in the isolated units preriously described 
which had been thoroughly oleaned and disinfected. Preinoculation 
teaperatures were taken to avoid the possible use of diseased aniamls. 
The teaperatures were recorded, syaptoms obserred and the diagnoses 
were based on post atortM exaainations. 
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BXPERBSITAL 
fh» reault* of th« «xp«riaMsts ecmduetod to do'tonBiae th« 
SsBsmlBiag proportios of thoM profwratloa* «r» MBBuurisod MM follow« 
BosieoAtod TlsanM 
SXFSBIMEKT I 
Hstorial - Brain and spisal cord of pig 878ft 
Doaieo«ted - l/Sl/Sl 
Tost of Tirulaneo * 7ao oo« of 60^  auffpoBsioi ef palvorisod dosieeatod 
tiseti* ia phjrsiologie a&liiw aoltitiffls icare iaj^ tod iato taat 
aaimala «a follomit 
Date feat Pig Sy^ eu Diaeaoaie 
876i 4th day Ibg Choler* 
10/2/51 8889 6th day Hog C9ioler« 
1^ /81 8887 Sorattl 
Traataant - ^ a <»• ef 5C^  daaioea^ d tiaavw aoapMuiiea ia pl^ ielogie 
aalii» aoluti«ai ware iajeoted iato pig 8887 on iz/zs/^ l aad 
Th« Inuaity teat wtm sHide 21 daya lat«p* 
lammity Ifeet - Tm eo« of virua 3884 «ara lajeoted i&to pig 8887 iatr*-
saaeularly* the nSmtl titowed ay^ tona of hog eholera oa the 7tli day* 
Boat aortea exasinatien ahoimd diatinet leaioaa of hog eholera* 
<hiltarM m^ e trtm the heart blood, liirar aad apleen were aegati-ra* 
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})*«loo«t«d Ssrta 71nis 
SJCPERIllEHf II 
liat«riftl - Senas Tint* 3669 
Secieestml - yj/tl/tl 
Teat of IXrvklMBBam • 1h»o eo. of 60^  •aspmMi«B ef paXYMrlMd detieeated 
Tims in phyaiologie aaline aolation wore injeeted into the teat 
mxiaala aa follomt 
Date Teat Pig SynptffiBs Diagnosis 
8/11/^ 2 8771 5th day Hog Cholera 
6/8/^ 2 8765 4th diQr Hog Cholera 
13/12/82 8888 Hormal 
Treatawat - Ten eo. of 60% aenm auapenaien in phyaiologie sfdine 
aolutien nwre injected into pig 8888 on ll/zi/sz aad 12/4/52. 
IfflHunity Teat « Two ee. of Tirua 8869 were injected into pig 8888 cm 
12/14/32. The nixal ahowed aynptoata of hog cholera on the Stti day. 
Diagnosis mta hog eholera deterained by poat Bortem examination. 
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Tiwtt* 
SXFEftXIIElIT III 
Bat«rittlc " LiTsr, spl««Bi «ad l^ ia f ron pig 8770 
Prttpsrvd 4/6/Sli k»pt; *t 86-58*F« 
T««t of Tirulono* » f«a 6e« of 50^  aacpoasioa of aweorfttod tissu* 
palp dilntod with a diluting «g«nt eoBaistiag of ofual i^ urta 
glyoorin aad p^ ciologio BftliB* solotioa with 1% forattlia »dd«d 
war* iajaetad iato taat «ainLlft« 
fraatMot 
Bfttaa of 
la^ etimi Pig Preparation TOIUM Raaotioia 
S/S/Il «Bd 6/lV^ l 3785 lA-rar 10 9«« B^ B* 
6/7^1 and i/Vf/Sl inz SplaaiB 10 eo« HMW 
6/7/n and s/lf/si vm Brala 10 ee« l«w 
Saamity f aat 
Bata faat Pig Virua SiagDoaia 
M/iZ/Sl 57S6 5771 4^  day log £%olara 
s/rr/51 5782 5771 5th day Bog Oholara 
s/rr/si ms 5771 5th day Sag Cholera 
f}»i diagaotM mx thaaa piga wara baaod an pMt mort«a fiadiaga* All 
aslaala ahvwed wall dafi&ad lesion* of hog eholer%« 
Hmelis*^  fisatM 
EXFS5IMBXT IT 
Materials - Hver# splasn and brala froa pig 888S 
?r«par«d U/Z^ U kept at 86-S8*F« 
IVvparaticm and* the saaa as ia Ixpsriawat III with addlti<»i of ^  
|b«aol as th« Tiras InaetiTatiag agent* 
Test of Tlrul^ Niee - oe« of these preparatioas imv iajeoted iato 
'^ e soqperimKtal aaiaals. 
Treataeat 
ikitm of 
Ia.1eotioa Bref«ratioa Toluas Isaetloe 
j/16/sz i/u/sz SSS8 LiTor 10 oo.. loao 
1/16^ 2 aad i/z^/zz 8889 Spieea 10 eo« leaa 
1/15/58 aad l/25/fe 8892 ftraia 10 oo. Sons 
Iiommi-^  Test 
Date Test Hg Tims Syi^ !>tosw Magaosis 
z/n/zz 8888 8884 Sth di^  log Cholera 
z/s/u 8886 8884 4th day log Cholera 
z/s/zz 8892 8884 mi day Hog (Swlera 
The dia^ iosss of ^ ese aaiwils were l>ased oa post mortma. exaolBatioBtf. 
All «aiaals shoiied dlstiaet iMlfins of hog eholera* 
^6qm 
of Tirus vitfe 0MM 
SKPBSXlQSSf T 
lfKt«rl*l * 71ra« blood 4758 
Silatioa • ilth atorilo distlllod vstor 
(NuiM a««d o Qxygm, mrboa dioxid»« oal^ tetr dio3Eid«« aitrogwa 
ohloriso tad Iqrdrogm* 
tsm - Siitiawtod for 24 iioura aad Inpt ia rol^ gorator at S6-36* P* 
fMt of Yinal«BM 
Sato Virua Oaa tMt Pig Tolana y^aptotBf Diagaoais 
i/sA* 4759 Vitrogoa 4768 8 oo» lorBMUl 
2/s/S4 47S8 C^ torlao 4767 t o«« lonML 
i/sA* 4768 Sulphur 
diOQCldO 
4768 2 eo« lonwl 
1/6/S4 47S8 Oxygen 4769 2 ee. lonaal 
1/s/u 47W Carbon 
dioxldo 
4769 2 00* 5th di^  S9g 
Cholora 
l/6/U 4758 %drogaa 4765 2 e«» fforwil 
Treateuit 
D«tM of 
Plf PrspftrfttioB 79lvem SMtetloa 
l/zp/54 «iid 1/50/S4 4766 HitrogttB 10 00* Moanf 
1/20/^  moA 2/SO/54 •4767 ChloriHA 10 ee« I(m« 
1/20/M moA l/iO/$A *4768 Sulphur 
dioxid* 
10 60« SQO* 
l/ZO/U aad l/ZO/U 4769 Oxygan 10 ee. Ion* 
I/ZQ/SA and l/SO/84 4766 JfyAngm 10 «o« Ben* 
e<me«ftl«d tipea 8&tarftti<tt with th* eUerixMi s&d sulphnr 
dl9Xld«« 
Silttt«d to SO^  eosocoatrtiitlesi with stvril* dl«tlll«d imtor* 
iBORBlitjr ZMt 
!^ t« f»«t Hg Tiru» Symptojw DiftfiBtOSi* 
t/9/i4 4766 A.T,. 8 Sth d«y Bog Chol«rft 
Z/B/U 4767 A.V., Z 4th d*:f Beg Cholm^  
t/9/S4 4768 A.T., 6th d«y Bog 0idl«rA. 
2A/34 4769 A.T. J  Benaal 
^9/U 4766 A.T,. 2 
Bonoftl 
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smauist ASD cmcumxom 
IfMXcy oomplaz prohlesm c oaf root tho ia-rostigator of suoh a 
dlaoaao aa oholara* Tho raly oxpaarisHatal asisHils uMLeli oaa bo oaod 
aro awixwf iMoaoa* this disoaso is liaiited to that pM^ ioular 8|>oeios« 
Tho ozpoase involTod la this type of mark is nooossarlly groat and 
ooasidorablo ear* has to bo taksn to ooasorrt ospwiasatal aainals and 
to dovoXop toohaiquo lAioh iiill i^ >«Toat their aooidwaital iatfeoti^  in 
isolatod units* Pui^ ormore for eaoh oxporiaent there ntst be one 
susMptible «Cferia«ital aaiBal for o<aitrol* The reaults of these 
«xporis»Qts izidieate potential possibilities for the production of aa 
iwiaaanisiag agent against hog oholera* Sinoe tiisere are at the present 
tiae no Meat of deteeting the presenee of potent hog oholera Tirua 
ether than aniaal inoeulation» a gareat number of esEperinwatal animals 
•Bst be nsed. It is also diffioult to detendBe another or not Tima 
has bwm mttenaated by eertain proeesaes beeaose ef the Tariability Is 
'tile natural resistmee ef the experiimmtal aniiaals and the Tariatiom 
in the potenoy of the infeetiire ag«it. V^ is malces it diffioult to 
evaluate experiamcttal resalts oondaeted for ^ le purpose of securing 
ismmising agtnts* This series of experimnts indioates isax^  negative 
results with seTorel potential possibilities* Considerable inTostigatioa 
«111 be neoesMry to deteraiiM the 'value of theae possibilities. WitS) 
i^ se oimsideratioas in Kind eertain reserratiffios ha-ve to be xade in the 
interpretations of the «cperiaental data presmt^ * 
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fo dotormiao the vilue of desieeKtioii es e possible ettwtueting 
agrat for infeotive seterisl, & series of tests «a« neeessary to deteraiae 
the Tirulenoe of tho products used. Because of the limited nximber of 
ezperisentel •aiatels aTsileble at oertaia tixes Mad the listited aai^ er 
of isolatiim imits prorlded* 'Uiese tests 'vrsre eairried ea irihtmmTmr 
]^ S8ible« If these prodaets failed to prodoee synptOBs ixi the 
sacperimsatal aaiaals* two 10 oe. Tolttaes nere iajeoted into the test 
pipi at iaterrals of twa digw. At least ten day vere alloned to i^ » 
before animls «ere tested for iaommity to hog eholera* the 
desioeated preparations ased ia this series of experioents did not shov 
any promise of being of value for isoiainising stxsoeptible svine agaizusit 
hog oholera* 
The fresh tissue preparations* using ^ mtol ax^  foraalia M 
liMOti'ratiJsg ag«ats» idi«a used in a siatilar nanttor* failed to preduee 
infinity against hog oholera. 
mte treatsMnt of the diluted blood of the oholera iafeoted 
svine with i^ es ia an ^ fort te atteimate so as to produee a safe 
ineonising agent ia susceptible swiae holds sone Treatment nith 
oarboct dioxide for 24 hours did not honerer sewn to reduoe the Tirulraee 
of the i^ eparation* 19ie other ^ ues used apparmtly destrtqred the 
•irul«aee of the preparation or reduced it to a point where it no l<mger 
produoed noticeable syaptons* In the TirulMMO test pigs 4769 and 4765 
shmied slight elevations in temperature* the foraer on the 6th» 7th 
and 8th days and ^ e latter from the Srd to the 9th di^ « These 
'toaperatures returaed to nonMd again and on subsequent iareat^ ent with 
••64" 
these j^ peretloae showed no resotirai* l^ ese two pigs nere the only 
oises iB this e^ r^imeatsl group to survlYe the iansalty test. The 2 oe. 
of Tlras ^  kaoKR potenoy idileh prodaeed deolded syaiptoas oa the i-Ut 
uftd 6^  dsys la the other saimela of this group* with dlstlnot lesl^ ie 
of hog ehoZerft <» post aert«n exemiimtiea faiiled to hsTS as^  aotioeeble 
effect oa these two enlMils* Slnoe there Is ao vsy of aeesurlag the 
as-torel resistanee ea aaiaal possesses to iafeetioa it is hard to 
in^ rprvt these reaulta. Homvar* they indlea.te that it a»y be poaaible 
to prodt^  aa Imaaisiag produet of by this fflatitod* ^ ere are 
Bway aore gases that may be tried for this purpose, employing imrloua 
eo9Meatrati<MB8 or satiiratioa tor Tariotts periods ef tiae* It seens 
re^ mr slagajlar that hydregeti Kid osgrgaoa shoald be ^ e teo gases ia 
i^s series ef tests trtiieh should i^ pear to be the a»st effeetive* llieh 
Bore experiseatal work will have to be earrled oot on this phase of the 
investigations before the Talue of these produeta as practical imstaisiag 
ftg«its eaa be detoratiaed* 
•68" 
coRcmsiois 
1. Xhe prepsrfttloaas Mid* trcm tlssaes laftotiTttted 
1^  d«8iooftti«i ftpparcBtly ham no TAISO in producing IwRmtty ftgalast 
hog cholera. 
Z» fhe preperatlOTB sade froaa fresh tlasues ineotiTeted by 
ffceBol end forMliB in the eonoentretione used did not »9«m to be 
effeetive in produeing any degree of imBunl'l^ . 
S. She sfttttretion of the blood of infeoted swine with oertais 
gMes laaotiY&tes the Tlras* 
4* fhe preparations attenueted or iaaoti'vmted oxygM and 
hydrogmn mpjgmrwtlj ha:f« SOBM VNLNE la prodaeij^  iansmity a^ iast hog 
eholera* 
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